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claims into Iheir respective independent claims. Applicant has also amended claim 36 to 
add similar limitations of Up sections for the first and second piston seals. 

Applicant has amended claims 9, 19, 26, 27, 28, 33, and 35 to adjust dependencies 
consistent with the above amendments. These amendments do not change the scope of the 
claims. 

Applicant has amended claim 40 to correct an error in dependency discovered by 
Applicant during Applicant's review of the application. The amendment does not change 
the scope of the claim. 6 

Claim Refections Under 35 US C 8 112 

Claims 5-9, 1 5-19 and 37-39 are rejected under 35 U.S.C. § 112, 2nd paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
Applicant regards as the invention. Applicants respectfully traverse the rejections. 

The Office Action asserts that claims 5, 15, and 37 contain "improper English," citing the 
phrase "projection compressible upon insertion . . . inlo the cylinder Applicant 
respectfully disagrees. The word "compressible" is an adjective meaning "capable of 
being compressed." The phrase correctly expresses the concept that the annular projection 
is capable of being compressed when the piston head is inserted into the cylinder and is 
therefore not indefinite. For these reasons, Applicant respectfully requests withdrawal of 
the rejections. 

Claim Rejections Under 35 U.S.C, S 102 

"Anticipation requires the presence in a single prior an. reference disclosure of each and 
every element of the claimed invention, arranged as in the claim." 3 Applicant respectfully 
submits that none of the cited art discloses each and every element of Applicant's claimed 
subject rnattoT, arranged as in the claim. 

No specific pinpoint references within the cited art or to Applicant's claimed subject 
matter are made by the Office Action in support of any of the rejections. "The goal of 
examination is to clearly articulate any rejection early in the prosecution process so that 
the applicant has the opportunity to provide evidence of patentability and otherwise reply 
completely at the earliest opportunity." 3 If the arguments below are not considered 
persuasive in overcoming the rejections, Applicants respectfully request that references to 
the relevant c olumn or page number(s) and line numbers) of the cited art be provided to 
allow Applicant such opportunity. 

'A ^ndl^u 1 - 5 " 1 9 ; 21 ; 23 ' 255 2? > 29 ' 3 °> 32 " 34 ' 36 " 39 are "3*** "nte 
§ 1 02(b) as being clearly anticipated by Pittman, U.S. Patent No. 3 3 1 9 537 

Applicant respectfully traverses the rejections. * 
Applicant has cancelled claims 25 and 32. 

1 Paper 7, page 2. 

tt o t, ^ 2 Maschinenfabrik v. American Moist & Derrick Co., 730 F.2d 1452 1458 221 

U.S.P.Q. 481, 4f>5 (Fed. Cir. 1984). ' ' 

3 MPEP § 706. 

2 
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Wrth respect to claims 1,11, 21, 29, and 36, Pittman fails to recite a piston seal with a heel 

ZT ? 16511,6111 ? at6rial a AW m an posterior portion of heel 

setton and a hp section of a less hard second resilient material concentrically connected to 
an anterior portion of the heel section dista! to the piston hub as in Applicant's S 
subject matter. The cylindrical molded body 34 of Pittman is not con^ctS to Spring 
43 distal to the washer 33 on an anterior portion of the slip ring 43, but is molded to (and 

^r^T?* thr ° Ugh) *° W3Sher 33 ' while * e sli P « is connected 
outwardly of both the molded body 34 and the washer 33." Further, the slip ring 43 is not 
rented a* being resihent but as "relatively ngid." 5 For these reasons, Apphcant 
respectfully requests withdrawal of the rejections. 

claims 1 1 1,21, 29, and 36 and are therefore also allowable. For this reason, Aonlicant 
respectfully requests withdrawal of the rejections. Applicant 

Further, with respect to claims 5, 15, 33, and 37-38, Pittman fails to recite forming an 
annular projection on an outer surface of a lip section of a second resilient material where 
&e annular proj ection has a maximum diameter interior to the annular projection as in 
Applicant s claimed subject matter. For these additional reasons, Applicant respectfully 
requests withdrawal of the rejections. p IIUiiy 

Claims 1 -7, 11-17 21-26, 29-33, and 35-37 are rejected under 35 U.S.C. § 1 02(b) as beine 
Applicant h*is cancelled claims 25 and 32. 

With respect to claims 1 11,21, 29, 35, and 36, Dailey fails to recite a piston seal with a 
heel seefcon of a first recent material embedding a flange in an posterior portion of the 
heel section and a hp section of a second resihent material concentrically ejected to an 
anterior portion of the heel section distal to the piston hub as in Applicant's claimed 
t^lT^^E 68 ofeach ?^- Portion 16and 18 ofDaSey is not corded 
distal to the piston hub on an anterior portion of a resihent heel section as in Applicant's 
churned subject matter. Rather, the sealing and cushionuig member 64 extendfover one 
" SMf « 6 of the disk 62.< Further, the annular ring of low friction material 74 
secured to the radially outward circumference of the supporting ring 72 is not recited as 
being resihent but as a low friction material that is "relatively hard" "whereby relatively 
high pressures may be withstood by the piston 10 and in operation the piston 10 is guided 
me^tions eVe ^ reSpectfU11 y r ^ ts withdrSof 

Claims 2-7, 12-17, 22-26, 30-33, and 37 depend from allowable claims 1, 11, 21, 29 and 



4 Figs. ;i-4; col. 2, line 38 - col. 3, line 3. 

5 Col 2, lines 55-65; col. 3 f lines 16-18. 

6 Figs. J » 3; col. 3, lines 11-21. 

7 Col. 3. line 57 - col. 4, line 2. 
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Further, with respect to claims 5, 15, 33, and 37, Dailey fails to recite forming an annular 
projection on an outer surface of a Up section, where the annular projection has a 
maximum i diameter interior to the annular projection, as in Applicant's claimed subject 
matter The hp 68 radially outward tapers axially of the disk 62. 8 Thus, the maximum 
diame ter o] the lip portion 68 is not interior to the lip portion 68 but is on an exterior edge 
of flie hp portion 68. For these additional reasons, Applicant respectfully requests 
withdrawal of the rejections. 

Claims 1-4 10-14,20-23, 29, 30, 32, 35, and 36 are rejected under 35 U.S.C. § 102(b)as 
being clearly anticipated by Schwartz, U.S. Patent No. 3,176,595. Applicants respectfully 
traverse the rejections. F ; 

With respect to claims 1, 1 1, 21, 29, 35, and 36, Schwartz fails to recite use of two 
different resilient materials. The plastic piston assembly of Schwartz is molded from a 
single thermoplastic such as polyurethane, and does not contain a lip section of a second 
resihent material havmg a hardness less than that of the first resilient material of a heel 
section as u. Applicant's claimed subject matter. Further, Schwartz fails to recite the heel 
section and hp section elements of Applicant's claimed subject matter, arranged as in those 
claims. For these reasons, Applicant respectfully requests withdrawal of the rejections. 

Claims 2-4, 10, 12-14, 20, 22-23, and 30, depend from allowable claims 1,11 21 and 29 
and are therefore also allowable. For this reason, Applicant respectfully requests ' 
withdrawal of the rejections. 

Additionally, with respect to claims 4 and 14, Schwartz fails to recite an annular lip 
formed on a posterior surface of the annular flange, the heel section overlapping the 
annular hp, as in Applicant's claimed subject matter. For this additional reason 
Applicant respectfully requests withdrawal of the rejections. 

Claims 1-4, 1 1 -14, 21-23 29-32, 35, and 36 are rejected under 35 U.S.C. § 102(b) as being 

?£l y £l T ? ^ 6,ther M £r d ' U - S - Patent No - 1 ' 71 6 > 474 ° r P6ras > LJ-S Patent No 
^,y^4,37l . Applicants respectfully traverse the rejections. 

With respect to claims 1, 11, 21, 29, 35, and 36, neimer McQuaid nor Peras recite use of 
two Afferent resilient materials, the second resilient material of a lip section having a 
hardness less than the hardness of the first resilient material of a heel section as in 
Applicant s claimed subject matter. Further, neither McQuaid nor Peras recites the heel 
section and lip section elements of Applicant's claimed subject matter, arranged as in those 
claims. For these reasons, Applicant respectfully requests withdrawal of the rejections. 

Claims 2-4, 12-14, 22-23, and 30-31 depend from allowable claims 1,11, 21, and 29 and 
are therefore also allowable. For this reason, Applicant respectfully requests withdrawal 

oi tne rejections. 

Additionally, with respect to claims 4, 14, and 31, both McQuaid and Peras fail to recite an 
annular hp fonned on a posterior surface of the annular flange, the heel section 
overlapping the annular lip," as in Applicant's claimed subject matter. For this additional 
reason, Applicant respectfully requests withdrawal of the rejections 



"Fig. 3; col. 3, lines 31-34. 
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Claim Rejections Under 35 U.S.C. 6 103 

Claims 28 and 40 are rejected under 35 U.S.C. § 1 03(a) as being unpatentable over 
McQuaid, U.S. Patent 1,716,474, in view of Schwartz, U.S. PatentNo. 3,176 595 
Applicants respectfully traverse the rejections. 

Claims 28 and 40 depend from allowable claims 21 and 36 and are therefore also 
allowable. For this reason, Applicant respectfully requests withdrawal of the rejections. 

CONCLUSION 

The prior art made of record, but not specifically cited, is not believed to disclose any 
significant ^formation that is not sufficiently discussed in this Response. 

It is respectfully submitted that all issues and rejections have been adequately addressed 
and that all claims as amended and pending following entry of this Response are now 
allowable and that the case should be advanced to issuance. 

If the Examiner has any questions or wishes to discuss the claims as amended the 
Examiner is encouraged to call the undersigned at the telephone number indicated below. 



Respectfully submitted, 




Richard A. Schafer, Reg. Nfo. 45,078 
Date: ) J^/zfiO^ 

AKIN GUMP STRAUSS HAUER & FELD, LLP 
711 Louisiana, Suite 1900 
Houston, Texas 77002 
Telephone: (713) 220-5800 
Facsimile: (713) 236-0822 
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ATTACHMENT A 
Clean Version of Pendin g Claims (as of January 21 1 




T lunce Amended) IA piston head assembly for reciprocating in a cylinder, 
►the cylind^ Wing an inside su^ace, the inside surface having an inside diameter, the 
piston head assembly comprising: 

a piston hub comprising: 

an annular flange having an outer surface; and 
an annular resilient pkon seal mounted on the piston hub, the annular 
resilient piston seal comprising! 

an annular heel ^section of a first resilient material having a first 
hardness, the annular fLge concentrically embedded into a posterior 
portion of the annular heel section, an outer portion of Ihe posterior portion 
of the annular heel section ^mounding a portion of the outer surface of the 
annular flange; and 

a lip section of a second resilient material, the second resilient 
material having a second hardkess with the second hardness being less than 
the first hardness, the lip section concentrically connected to an anterior 
portion of the annular heel section, the lip section sealing with the inside 
surface of the cylinder. 

2. The piston head assembly of clairlj 1, wherein the annular resilient piston 
seal is bonded to the piston hub. 

3. The piston head assembly of clainA I. wherein the annular heel section 
surrounds the entire outer surface of the annular flangk 

4. The piston head assembly of claim 3, thV annular flange comprising: 
an annular Hp on a posterior surface of \e annular flange, the heel section 

overlapping the annular lip. 



5 - (0nce Amended) The piston head assembly of claim 1, the lip section 

comprising: 
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^ an annular projection formed in an outer surface of the lip section, the 

annular projection havingla maximum outer diameter in an interior portion of the 
V a annular projection greater! than the inside diameter of the inner surface of the 

cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 



6. The piston. head assembly of claim 5, the annular projection formed by 
machining the second resilient material. 

7. The piston head assembly of claim 5, the annular projection formed by 
molding the second resilient material. 

8. The piston head assembl^ of claim 5, wherein the annular projection has 
generally triangular cross section. 

9. (Once Amended) The piston head assembly of claim 1, wherein the second 
y resilient mai erial is a polyurethane. 



1 0. The piston head assembly o^ claim 1, wherein the first resilient material 
polyurethane. 



is a 



11. (Once Amended) A resilient Wular piston seal for mounting on a piston 
head for reciprocating in a cylinder, the cjLder having an inside surface, the inside 
surface having an inside diameter, the resilient Wiular piston seal comprising: 
an annular flange having an outeA surface; 

an annular heel section of a nrstVesiliesit material having a first hardness, 
the annular flange concentrically embedded into a posterior portion of the annular 
heel section, an outer portion of the postddor portion of the annular heel section 
surrounding a portion of the outer surface of\he annular flange; and 

a lip section of a second resilient nkterial, the second resilient material 
having a second hardness with the second Vardness being less than the first 
hardness, the lip section concentrically connected to an anterior portion of the 
annuhix heel section, the lip section sealing with the inside surface of the cylinder. 
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12. The piston seaW claim 1 1, wherein the piston seal is bonded to the annular 



iange. 



13. The piston seal of claim 1 1, wherein the annular heel section surrounds the 
entire outer surface of the aunulaA flange. 



14. The piston seal of cfcrim 1 3, the annular flange comprising: 

an annular lip on a posterior surface of the annular flange, the annular heel 
section overlapping the annuBar lip. 



15. (Once Amended) Thelpiston seal of claim 1 1 , the Hp section comprising: 

an annular projection Iformed in an outer surface of the lip section, the 
anniJar projection having a oLnnm outer diameter in an interior portion of the 
annular projection greater thai the inside diameter of the inner surface of the 
cylinder, the annular projectioA compressible upon insertion of the piston head 
assembly into the cylinder, formibg a seal. 



1 6. The piston seal of claim 15^ the annolai projection formed by machining the 
second resilient material. 

1 7. The piston seal of claim 1 5, ^h c annular projection formed by molding the 
second resilient material. 

18. The piston seal of claim 15, wherein the annular projection has a generally 
triangular cross section. 



*^ (Once Amended) The piston seal o\ claim 11, wherein tbe second resilient 
material is a polyurethane. 



20. The piston seal of claim 11, where^i the first resilient material is a 
polyurethane. 




in a 



2 1 . (Once Amended) A method of sealing a Aston head for reciprocating 
cylinder, the cylinder having an inside surface, the in^de surface having an inside 
diameter, the method comprising the steps of: 
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?Oj>/ forming an annular heel section from a first resilient material having a first 

hardness; 

concentrically embedding an annulai flange in a posterior portion of the 
annular heel section, covering a portion of the outer surface of the annular flange 
with the first resilient material; 

attaching the annula^heel section to the annular flange, forming a piston 

head; 

concentrically forming an annular lip section from a second resilient 
material having a second harness onto an anterior surface of the annular heel 
section, with the second hardneks being less than the first hardness, the annular lip 
section having a maximum outeV diameter in an interior portion of the annular lip 
section larger than the inside diarketer of the inside surface; and 

inserting the piston head into the cylinder, comprising the step of. 
radially compressive the annular lip section to form a seal 

22. The method of claim 21, the^lep of attaching the annular heel section to the 
annular flange comprising the step of: 

bonding the annular heel section to the .innular flange. 



23. The method of claim 21, the sLp of concentrically embedding an annular 
flange in a posterior portion of the annular heel lection comprising the step of: 

covering the entire outer surface if the annular flange with the annular heel 

section. 

24. The method of claim 23, further comprising the step of: 

concentrically forming an annular li^ in a posterior surface of the annular 
flange; and 

the step of embedding the annular flangV comprising the step of: 
wrapping the annular heel section around the outer surface of the annular 
flange onto the annular lip of the annular flange. 

25. (Cancelled). 
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v£> 26 " (0nce Amende^ The method of claim 21, the step of concentrically 
forming an annular lip section comprising the step of: 

forming an annular projection on an outer surface of the lip section, the 
annular projection having k maximum outer diameter in an interior portion of the 
annular projection equal to fee maximum outer diameter of the lip section. 

27. (Once Amended) Tne method of claim 21. wherein the second resilient 
material is a polyurethane. 

28. (Once Amended) Th\ method of claim 21, wherein the first resilient 
material is a polyurethane. 

29. (Once Amended) A method of improving the life of a reciprocating piston 
seal in a cylinder, the cylinder having anlinside surface, the inside surface having an inside 
diameter, the method comprising the stepk of: 

forming a resilient annulaV piston seal from a resilient material onto an 
annular piston hub having an antlrior surface, a posterior surface, and an outer 
surface, the resilient annular pistol seal formed onto the anterior surface of the 
pistoo. hub, the resilient annular pistW seal generally having an outer diameter less 
than the inside diameter of the cylinde 

forming a heel portioh of a first resilient material having a first 
hardness onto the anterior surface of the piston hub; and 

concentrically forming i lip portion of a second resilient material 
having a second hardness onto ±e heel portion distal from the piston hub, 
with the second hardness being leL than the first hardness; and 
forming the resilient material arouWd a portion of the outer surfece of the 
piston hub, covering the portion of the outeA surface of the piston hub. 

30. The method of claim 29, the step ofVorming the resilient material around 
the portion of the outer surface of the piston hub composing the step of: 

bonding the resilient annular piston seal fb the piston hub. 

31. The method of claim 29, the step of foirnUg the resilient material around 
the portion of the outer surface of the piston hub comprising steps of: 
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forming a anuuW lip in the posterior surface of the piston hub; and 
wrapping the refeilient material over the annular lip. 



32. (Cancelled). 

33. (Once Amended) the method of claim 29, the step of forming a resilient 
annular piston seal further comprising the step of: 

forming a concenrrilc annular projection in the lip portion having a 
maximum outer diameter in X interior portion of the concentric annular projection 
greater than the inside diametei of the cylinder. 

34. The method of claim 33^ wherein the concentric annular projection has a 
generally triangular cross-section. 




35. (Once Amended) A pistol head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, th^ inside surface having an inside diameter, the 
piston head ;jssembly comprising: 

a piston hub comprising: 

an annular flange having a first surface, a second surface, and an 
outer surface connecting the fikt surface and the second surface- and 
a first annular resilient piston sfeal mounted on the first surface of the piston 
hub, the first annular resilient piston sell comprising: 

a first annular heel sectidn of a first resilient material having a first 
hardness; and 

a first lip section of a secofad resilient material, the second resilient 
material having a second hardness lith the second hardness being l ess than 
the first hardness, the lip section Wncentrically connected to the first 
annular heel section distal to the annuter flange; 

a second annular resilient piston seal ilounted on the second surface of the 
piston hub, the second annular resilient piston comprising: 

a second annular heel section of ttte first resilient material; and 

a second lip section of the secondYesilient material, the second hp 

section concentrically connected to the second annular heel section distal to 

the annular flange; and 
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an annular midHle section of the first resilient material connecting the first 
Dular resilient pistonteeal and the second annular resilient piston seal, the annular 
middle section coveringUhe outer surface of the annular flange. 



spig: 




36. (Once Amended) \ A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the 
piston head assembly comprising: 
a piston hub comprii! 

an annular flange having an anterior surface, an outer surface and a 
posterior surface; anc 
an annular resilient Aiston seal mounted on the piston hub, the annular 
resilient piston seal comprising: 

an annular heel section of a first resilient material having a first 
hardness mounted on ttte anterior surface of the annular flange; 

an annular blunder section of the first resilient material covering the 
puter surface of the anhular flange at an intersection between the outer 
surface and the posterior teurface; and 

a lip section of 4 second resilient material, the second resilient 
material having a second Hardness with the second hardness being less than 
the first hardness, the Up iection concentrically connected to the annular 
heel section distal to the annular flange. 



37. 

compiising: 



(Once Amended) The pistoA head assembly of claim 36, the lip section 



an annular projection fonned k an outer surface of the lip section, the 
annular projection having a maximum inter diameter in an interior portion of the 
annular projection greater than the inside dimeter of the inner surface of the 
cylinder, the annular projection compres^ble upon insertion of the piston head 
assembly into the cylinder, forming a seal. 



38. The piston head assembly of claim 37, ^herein the annular projection has 
generally triangular cross section. 
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39 - (Once Amended) The piston head assembly of claim 36, wherein the 
econd resilient material is a polyurethane. 



40. (Once Amended) The piston head assembly of claim 36, wherein the first 
resilient material is a polyurethane. 



• 1 
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ATTACHMENT B 
Marked-Up Version Of Amended Claims fas of January 2^ zihm) 

1. (Once Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the 
piston head assembly comprising: 

a piston hub comprising: 

an annular flange having an outer surface; and 
an annular resilient piston seal mounted on the piston hub, the annular 
resilient piston seal comprising: 

an annular heel section of a lirst resilient material having a first 
hardness, the annular flange concentrically embedded into a posterior 
portion of the annular heel section, an outer portion of the posterior portion 
of the annular heel section surrounding a portion of the outer surface of the 
annular flange ; and 

a hp section of a second resi lient material, the second resilient 
material having a second hardness with the second hardness being W than 
the first hardness, the lip section con c entrically connected to an anterior 
portion of the annular heel section. th „ lip section sealing with the inside 
surface of the cylinder . 

5. (Once Amended) The piston head assembly of claim 1 , the lip section [the 
annular resilient piston seal further] comprising: 

[a Up section of a second resilient material, the second resilient material 
having a second hardness with the second hardness being less than the first 
hardness, the lip section concentrically connected to the annular heel section, the 
lip section comprising:] 

an annular projection formed in an outer surface of the lip section, 
the annular projection having a maximum outer diameter in an interior 
portion of the annular projection greater than the inside diameter of the 
inner surface of the cylinder, the annular projection compressible upon 
insertion of the piston head assembly into the cylinder, forming a seal. 



IX 
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9. (Once Amended) The piston head assembly of claim [5]!, wherein the 
second resilient material is a polyurethane. 

1 1. (Once Amended) A resilient annular piston seal for mounting on a piston 
head for reciprocating in a cylinder, the cylinder having an inside surface, the inside 
surface having an inside diameter, the resilient annular piston seal comprising: 
an annular flange having an outer surface; 

an annular heel section of a first resilient material having a first hardness, 
the iinnular flange concentrically embedded into a posterior portion of the annular 
heel section, an outer portion of the posterior portion of the annular heel section 
surrounding a portion of the outer surface of the annular flang e: and 

a lip section of a second resilient material, the, second resilient material 
having a second hardness with the second hardness hmng less than fly, first 
hardness, the lip section concentrically con n ected to an anterior portion nf th~ 
annular heel section, the lip section sealing wi t h the inside surface of tha ry linrlpr 

15. (Once Amended) The piston seal of claim 1 1, the Up section [the annular 
resilient piston seal further] comprising: 

[a hp section of a second resilient material, the second resilient material 
having a second hardness with the second hardness being less than the first 
hardness, the lip section concentrically connected to the annular heel section, the 
lip section comprising:] 

an annular projection formed in an outer surface of the lip section, 
the annular projection having a maximum outer diameter in an interior 
portion of the annular projection greater than the inside diameter of the 
inner surface of the cylinder, the annular projection compressible upon 
insertion of the piston head assembly into the cylinder, forming a seal. 

19. (Once Amended) The piston seal of claim [15]1L wherein the second 
resilient material is a polyurethane. 

21. (Once Amended) A method of sealing a piston head for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the method comprising the steps of: 
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forming an annular heel section from a first resilient material having a first 
hardness; 

concentrically embedding an annular flange in a posterior portion of the 
annular heel section, covering a portion of the outer surface of the annular flange 
with the first resilient material; 

attaching the annular heel section to the annular flange, forming a piston 

head; 

concentrically forming an annular l ip section from a ser.nqd resilient 
material having a second hardness onto an anterior surface of the annular h~i 
section, with the second hardness being less th u n the first hardness, the annuls n r 
section having a maximum outer diameter i n an interior portion of the annular lin 
section larger than the inside diame ter of the in s ide surface : and 

inserting the piston head into the cylinde r, comprisin g the step nf 
radially compressing the annular lip section to form a seal 

26. (Once Amended) The method of claim [24J2L the step of concentrically 
forming an annular lip section comprising the step of: 

forming an annular projection on an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection equal to the maximum outer diameter of the lip section. 

27. (Once Amended) The method of claim [25]gh wherein the second resilient 
material is a polyurethane. 

28. (Once Amended) The method of claim [24J2L wherein the first resilient 
material is a polyurethane. 

29. (Once Amended) A method of improving the life of a reciprocating piston 
seal in a cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the method comprising the steps of: 

forming a resilient annular piston seal from a resilient material onto an 
annular piston hub having an anterior surface, a posterior surface, and an outer 
surface, the resilient annular piston seal formed onto the anterior surface of the 
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piston hub, the resilient annular piston seal generally having an outer diameter less 
than the inside diameter of the cylinder; 

forming a h eel portio n of a first resilient material having a first 
hardness onto the anterior surface of the piston hub; and 

concentrically forming a lip p ortion of a second r esilient material 
having 3 second hardness onto the hc t >l P nrH n n distal from the p iston hnt^ 
with the second hardness being less than th* fi rst hardness : and 
forming the resilient material around a portion of the outer surface of the 
piston hub, covering the portion of the outer surface of the piston hub. 

33. (Once Amended) The method of claim [32]29, the step of forming a 
resilient annular piston seal further comprising the step of: 

[concentrically forming a lip portion of a second resilient material having a 
second hardness onto the heel portion distal from the piston hub, with the second 
hardness being less than the first hardness; and | 

forming a concentric annular projection in the hp portion having a 
maximum outer diameter in an interior portion of the concentric annular projection 
greater than the inside diameter of the cylinder. 

35. (Once Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the 
piston head assembly comprising: 

a piston hub comprising: 

an annular flange having a first surface, a second surface, and an 
outer surface connecting the first surface and the second surface; and 
a first annular resilient piston seal mounted on the first surface of the piston 
hub, the first annular resilient piston seal comprising: 

a first annular heel section of a jirst resilient material having a first 
hardness; and 

a. first lip section of a second resil ient material, the second resilient 
materia] having a second hardness with the second hardness being less than 
the first hardness, the lip se ction concentrically connected to the first 
annular heel section distal to the annular flanp;^ 
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a second annular resilient piston seal mounted on the second surface of the 
piston hub, the second annular resilient piston comprising: 

a second annular heel section of the first resilient material ; and 

a second li p section of the second resilient materia l, the second lip 

section concentrically connected to the g^nnr j annular heel section distal tr» 

the annular flang e: and 

an annular middle section of the first resilient material connecting the first 
annular resilient piston seal and the second angular resilient piston seal, the annular 
middle section covering the outer surface of the annular flange. 

36. (Once Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the 
piston head tissembly comprising: 

a piston hub comprising: 

an annular flange having an anterior surface, an outer surface and a 
posterior surface; and 

an annular resilient piston seal mounted on the piston hub, the annular 
resilient piston seal comprising: 

an annular heel section of a first resilient material having a first 
hardness mounted on the anterior surface of the annular flange; [and] 

an annular bumper section of the first resilient material covering the 
outer surface of the annular flange at an intersection between the outer 
surface and the posterior surfac ei_and 

a lip section of a second resil ient material, the second resilient 
material having a second hardness vpth the «™ 0n d hardness being less than 
the first hardness, the lio sect ion concentrically connected to the annular 
heel section distal to the annular flan ge. 

37. (Once Amended) The piston head assembly of claim 36 7 the lio section [the 
annular resilient piston seal further] comprising: 

[a lip section of a second resilient material, the second resilient material 
having a second hardness with the second hardness being less than the first 
hardness, the Up section concentrically connected to the annular heel section, the 
lip sedion comprising:] 
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an annular projection formed in an outer surface of the lip section, 
the annular projection having a maximum outer diameter in an interior 
portion of the annular projection greater than the inside diameter of the 
inner surface of the cylinder, the annular projection compressible upon 
insertion of the piston head assembly into the cylinder, forming a seal. 

39. (Once Amended) The piston head assembly of claim [37]36, wherein the 
second resilient material is apolyurethane. 

40. (Once Amended) The piston head assembly of claim [35J36, wherein the 
first resilient material is a polyurethane. 
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